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(54) Hybrid smart card/magnetic card reader device 

(57) A hybrid smart card/magnetic card (3/5) reader 
device is disclosed, in particular for a computer periph- 
eral device such as a computer keyboard (1), or an elec- 
tronic point of sale (EPOS) device, such as a cash 
register. The reader device comprises first slot means 
(2) for reception of an inserted card, first read/write 
means for reading a magnetic stripe (4) if present on 
said inserted card, arranged within said first slot means, 
second slot means (9) arranged adjacent to the first slot 
means for reception of said inserted card, when moved 
between the first slot means and the second slot 
means, a second read/write means for accessing/trans- 
ferring information stored in data storage or microproc- 
essor means (6) embedded in said inserted card, if 
present in said card. Preferably, both the first and the 
second slot means include respective track means to 
limit the movement of the inserted card therein, such 
that a portion of the inserted card remains visible at all 
times when inserted fully into said slot means. The first 
slot means may comprise a "swipe" type slot adapted 
for manual advancement of an inserted card past the 
first read/write means, preferably a fixed magnetic 
read/write head positioned so as to read the entire 
length of the magnetic stripe of a magnetic card. The 
second slot means may be of the "letterbox" type and is 
preferably located in line with and adjacent to the first 
slot means, such that an inserted card may be 
advanced from the first slot to the second slot in one 
movement. 
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Description 


The present invention relates to a hybrid smart 
card/magnetic card reader device, in particular to a 
computer peripheral device such as a computer key- 5 
board, or an electronic point of sale (EPOS) device, 
such as a cash register, which incorporates such a 
hybrid smart card/magnetic card reader device. 

Transaction cards such as credit or debit cards, 
bank cards and identification cards, are still commonly 10 
in use with user name, account number, expiry date, 
etc. stored thereon on a magnetic stripe. Such cards are 
used in conjunction with a personal identification 
number (PIN) in which card data and the inputted PIN 
number are transferred to the bank's computer for veri- 75 
fication of the PIN code on a database. However, bank- 
ing and EPOS card systems are evolving rapidly 
towards a more secure, cashless, evenWriven real time 
operating environment with the introduction of smart 
cards. Smart cards have an embedded memory chip or 20 
a memory and microprocessor chip capable of storing 
much more information than a magnetic card, which can 
readily be accessed (read from/written to/re-pro- 
grammed) by a reader device, and with much higher lev- 
els of security than magnetic card systems. The stored 25 
data on a smart card is generally encrypted, and data 
may flow within the card itself. The increasing power of 
smart card chips is allowing more and more complex 
encrypting processes to be implemented. 

For several years to come there will be a need to 30 
migrate from the magnetic card systems still widely in 
use to the more advanced smart card systems, before 
smart card systems eventually displace magnetic card 
systems. A need therefore exists for a reader device 
capable of reading both types of card. Such a migratory 35 
system aims to minimise the investment in new equip- 
ment whilst retaining as much as possible of the origi- 
nal system investment. 

In a present common banking operation, a bank 
customer presents his card for verification at a counter 40 
by first swiping his card through a slot, and then keying 
in his PIN number, at a special numeric keypad on the 
countertop. Both the keyed-in number and the PIN 
number encoded on the magnetic card are transferred 
to the bank's computer or a networked PC behind the 45 
counter, where a successful match indicates verification 
of the card. It is an object of the present invention to pro- 
vide a system of card verification for both magnetic 
cards and smart cards providing a higher level of secu- 
rity than this, i.e., without any need to route the PIN so 
information to the computer where it could temporarily 
be stored in memory and/or intercepted, and subse- 
quently used for fraudulent purposes. 

Existing magnetic card readers include a slot for 
card insertion of the "swipe" type or "letterbox" type, 55 
whilst existing smart card readers generally include a 
slot of the letterbox" type, and both may include motor- 
ised means for gripping the card to advance it through 


the slot. Some motorised "letterbox'' type readers, for 
example in automatic teller machines, draw the card 
completely into the slot temporarily out of view of the 
user. 

It is a further object of the present invention to pro- 
vide a hybrid smart card/magnetic card reader device in 
which either a smart card or a magnetic card may be 
inserted into a slot without any motorised means for 
advancing the card, which is both costly and prone to 
malfunction. 

It is also very desirable in designing a manually- 
operated reader device, that the user performs one con- 
tinuous card movement when the card is inserted with a 
view to successfully reading all the stored information 
on the card in one "pass". 

It is also an object of the present invention to pro- 
vide a hybrid smart card/magnetic card reader device 
which leaves the card, or a portion of the card always 
within the user's view, even when fully inserted. This is 
desirable from a psychological viewpoint, since smart 
cards may be used as a digital cash card, or may con- 
tain personal or confidential data, so that the user may 
not be comfortable if the card leaves his sight during-the 
transaction cycle, or even during a simple verification 
procedure. 

It is furthermore an object of the present invention 
to provide a card reader capable of reading data stored 
over the full length of all three tracks of the magnetic 
stripe on a magnetic card. Existing "letterbox'* type mag- 
netic card readers without motorised card advancement 
means are limited in this respect by the fact that the 
magnetic read head is physically located a short dis- 
tance from the entrance to the slot, and that the card 
cannot be fully inserted anyway, if it is to be gripped by 
hand and manually withdrawn. There is an additional 
disadvantage if the read head is positioned close to the 
entrance of the slot in that there is a technical restriction 
to obtain the correct "entry speed" of the card into the 
slot. 

It is also an object of the invention to provide a 
hybrid smart card/magnetic card reader device without 
special sensors or means for identifying the type of card 
which is inserted, i.e. whether it is a smart card or a 
magnetic card, as this will reduce parts and speed the 
transaction process. 

Accordingly, the present invention provides a card 
reader device for reading stored information encoded 
on a magnetic stripe of a magnetic card, or stored infor- 
mation encoded in a microprocessor chip in a smart 
card, whichever is inserted into the device, comprising: 

- first slot means for reception of an inserted card, 

- first read/write means for reading a magnetic stripe 
if present on said inserted card, arranged within 
said first slot means, 

- second slot means arranged adjacent to the first 
slot means for reception of said inserted card, when 
moved between the first slot means and the second 
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slot means, 

a second read/write means for accessing/transfer- 
ring information stored in data storage or micro- 
processor means embedded in said inserted card, 
if present in said card, 

whereby a single movement by the card 
holder of inserting the card and moving it across 
from the first slot means to the second slot means 
provides the action required for the device to read 
said stored information from the inserted card, 
whether stored thereon on a magnetic stripe or in a 
microprocessor chip. 


Preferably, both the first and the second slot means 
inciude respective track means to limit the movement of 
the inserted card therein, such that a portion of the 
inserted card remains visible at all times when inserted 
fully into said slot means. 

Preferably, the first slot means comprises a "swipe" 
type slot adapted for manual advancement of an 
inserted card past the first read/write means, preferably 
a fixed magnetic read/write head positioned so as to 
read the entire length of all tracks of the magnetic stripe 
of a magnetic card. 

Preferably, the second slot means is of the "letter- 
box" type. Advantageously, the second slot means is 
located in line with, in the same plane, and adjacent to 
the first slot means, such that an inserted card may be 
advanced from the first slot to the second slot in one 
movement. 

Preferably, the card reader of the present invention 
is embodied as an integral card reader device on a com- 
puter peripheral device such as a computer keyboard, 
or an electronic point-of-sale device such as a cash reg- 
ister. 

Advantageously, a secure PIN verification method 
is provided wherein the hybrid smart card/magnetic 
card reader includes circuitry which may temporarily 
isolate the numeric keys of a computer keyboard from 
routing inputted PIN data to a computer connected to 
the reader, and provide for matching of the inputted PIN 
data to the PIN data stored on an inserted smart card 
locally within the reader itself, before returning to normal 
keyboard functionality 

Preferred embodiments of a hybrid smart 
card/magnetic card reader device in accordance with 
the invention will now be described with reference to the 
accompanying drawings, in which; 

Figure 1 is a schematic representation of a compu- 
ter keyboard with an integral smart card/magnetic 
card reader in accordance with an embodiment of 
the present invention, when used, in a banking 
application, 

Figure 2 is a detail plan view, partly broken away, of 
the integral reader device shown in the keyboard in 
Figure 1 , 

Figure 3 is a cross-sectional view when viewed on 
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section line A-A in Figure 2, 

Figure 4 is a cross-sectional view when viewed on 

section line B-B in Figure 2, 

Figure 5 is a cross-sectional view when viewed on 

section line C-C in Figure 2, 

Figure 6 is a cross-sectional view when viewed on 

section line D-D in Figure 2, 

Figure 7 is an end view of the keyboard shown in 

Figures 1 to 6, and 

Figure 8 is a schematic diagram of a key switch 
matrix showing additional security aspects of the 
hybrid smart card/magnetic card reader of the 
present invention. 


is Referring to Figure 1 of the drawings, a hybrid 
smart card/magnetic card reader is incorporated as an 
integral part within the console of a computer keyboard 
1 and comprises a first slot 2 for insertion of a magnetic 
card 3 which has a magnetic stripe 4 on one side ther- 
20 eon, or a smart card 5 having a silicon chip 6 embedded 
thereon, or a hybrid card with both a magnetic stripe 4 
and a silicon chip 6. 

The slot 2 is of the "swipe" type and includes a 
chamfered lip portion for ease of insertion of a card. A 
25 read-write head 7 (see Figure 4) is included within the 
slot 2, and is positioned so that the full length of the 
magnetic stripe 4 of a magnetic card 3 inserted in the 
slot may be read by the head 7. The user is required to 
insert the card fully home into the slot at the right hand 
30 side thereof and swipe it past the head 7 towards the left 
hand side. In a continued movement to the left, as seen 
in Figure 1 , the card is drawn through an intermediary 
slot portion 8 into the second slot 9, which is seen more 
clearly in Figures 3 to 7. 
3s A raised portion 1 0 of the reader device defines the 
upright slot 9 and forms a receptacle for a smart card. 
The embedded chip or IC device 6 on a smart card 5 is 
located to one side of the smart card, and when 
inserted into the slot 9, the card comes to rest against 
40 an abutment member 12, such that the contacts 11 
engage the contacts on the chip or IC device, in effect 
forming a read/write means for the smart card. 

It should be noted that a portion of the smart card 
remains visible to the user when the card is fully 
45 inserted in the slot 9, and likewise the card cannot be 
fully inserted all the way into the slot 2 so that a portion 
of the card always remains in view to the user when 
swiped through the slot 2 into the slot 9. 

It should also be noted that there are no sensors or 
so other means for identifying whether a magnetic card 3 
or a smart card 5 has been inserted in the reader 
device; all that is required is for the user to insert either 
type of card into the slot 2, swipe it along the slot and 
into the slot 9, such that in the process it will be read by 
ss either the head 7 or the contacts 11, depending on 
whether a magnetic stripe or embedded chip is present 
on the card, magnetic cards 3 and smart cards 5 being 
otherwise of exactly the same physical dimensions. 
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Thus, a dual system is provided in which either a mag- Claims 
netic card or a smart card can be used, with the same 
facility. 

Motorised means could be provided for advancing 
the card along the slot, but this is not necessary and s 
manual operation of the device is preferred. 

In another aspect of the invention, the hybrid smart 
card/magnetic card reader comprises a security module 
with an integrated smart card PIN code handling tool, 
preventing the need to replace any existing installed 10 
security systems. With reference again to Figure 1, 
when a smart card is used for client authentication in a 
banking application, the customer is required to key in 
his PIN number in a special countertop keypad 20, 
which is connected directly to the smart card receptacle 75 
10vialead21, and not to the computer 22, as in present 
magnetic card reader systems. The security module cir- 
cuitry is included locally in the keyboard console 1 and 
provides a high level of security in which a PIN code 
number inputted via the PIN keypad 20, may use a 20 
secure pass through channel for encrypted PIN data to 
the host computer, in the case of magnetic cards. How- 
ever, in the case of smart cards, the PIN code data 
inputted via the PIN keypad 20 is routed directly to the 
smart card chip when located in the smart card recepta- 25 
cle 10. In the latter case, the PIN code data does not 
actually leave the keyboard during the verification proc- 
ess. 

Alternatively, the numeric keys on the right hand 
side of the alphanumeric keyboard 1 may be used to 30 
input PIN code data, wherein the four by four matrix of 
numeric keys may be isolated from the host computer 

22 during the inputting of PIN code data, such that the 
normal data entry functionality of the keyboard 1 is tem- 
porarily switched to a security mode for PIN code data 35 
entry using the numeric keys, which again enables 
matching of the inputted PIN code with the PIN 
codestored on the inserted card to be carried out locally 
within the keyboard itself. 

Figure 8 shows schematically an implementation of 
a section of the keyboard 1 wherein a four by four matrix 

23 is isolated by means of switches 24, wherein the ver- 
tical lines represent the "drive lines" and the horizontal 
lines represent the "sense lines", the nodes represent- 
ing the location of the keys, which are in effect switches. 
The four by four array of numeric keys 23 and the four by 
four array of numeric keys in the keypad 20 may share 
the same hardware, such that in the security mode for 
PIN code entry, the security module makes the "con- 
nect-enable-to-main-matrix 1 ' line inactive, the four by 50 
four array 23 of numeric keys is disconnected from the 5. 
main matrix, and normal scanning of the array 23 via the 
drive and sense lines is transferred to the security mod- 
ule. The security module inputs the PIN code directly to 
the smart card chip located in the smart card recepta- 55 6. 
cle. After completion of the PIN code entry cycle, a 
security microprocessor reconnects the four by four 
array 23 to the main matrix 25. 
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. A card reader device for reading stored information 
encoded on a magnetic stripe (4) of a magnetic 
card (3), or stored information encoded in data stor- 
age or microprocessor means (6) in a smart (5) 
card, whichever is inserted into the device, compris- 
ing: 

- first slot means (2) for reception of an inserted 
card, 

- first read/write means (7) for reading a mag- 
netic stripe (4) if present on said inserted card, 
arranged within said first slot means, 

- second slot means (9) arranged adjacent to the 
first slot means for reception of said inserted 
card, when moved between the first slot means 
and the second slot means, 

- a second read/write means (11) for access- 
ing/transferring information stored in data stor- 
age or microprocessor means (S) in "said 
inserted card, if present in said card, 

whereby a single movement by the card 
holder of inserting the card and moving it 
across from the first slot means to the second 
slot means provides the action required for the 
device to read said stored information from the 
inserted card, whether stored thereon on a 
magnetic stripe (4) or in data storage or micro- 
processor means (6). 

A card reader device according to claim 1 , in which 
both the first and the second slot means (29) 
include respective track means to limit the move- 
ment of the inserted card therein, such that a por- 
tion of the inserted card remains visible at all times 
when inserted fully into said slot means. 

A card reader device according to claim 1 or claim 
2, in which the first slot means comprises a "swipe" 
type slot defined by a channel (2, 8), adapted for 
manual or motor-assisted advancement of an 
inserted card past the first read/write means. 

A card reader device according to claim 3, in which 
the first read/write means is a fixed magnetic 
read/write head (7) positioned so as to read the 
entire length of the magnetic stripe of a magnetic 
card. 

A card reader device according to any of claims 1 to 

4, in which the second slot means (9) is of the "let- 
terbox" type. 

A card reader device according to any of claims 1 to 

5, in which the second slot means (9) is located in 
line with, in the same plane, and adjacent to the first 
slot means, whereby the inserted card may be 
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advanced from the first slot to the second slot in 
one movement, coming to rest at least partially^ 
within said second slot. 

7. A card reader device according to any claims 1 to 6, s 
embodied as an integral card reader device in a 
computer keyboard (1), the keyboard housing (1, 
10) defining said first and second slot means (2, 9). 

8. A card reader device according to claim 7, wherein 10 
the computer keyboard (1) includes circuitry (24) 
which may temporarily isolate the numeric keys 
(23) of the keyboard from routing inputted Personal 
Identification Number (PIN) data to a computer con- 
nected to the reader, and means for matching of the is 
inputted PIN data to the PIN data stored on an 
inserted smart card locally within the reader itself, 
before returning to normal keyboard functionality. 

9. A card reader device according to any of claims 1 to 20 
6, embodied as an integral card reader device in an 
electronic point-of-sale device such as a cash reg- 
ister, the housing of said point-of-sale device defin- 
ing said first and second slot means (2,9). 
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